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DAyDg BghfD fBygAegA ACyAe dgyg fFyC eCyBf fdyBA 
ggyee" BgyFDgd" fDydfDC"  BgyA"  dAyh"  eCyh"  gCyF"  fCyh"  
+/&
gDyDB CFyBFfAe DAyfCFgg hhyAB gFyD BAyC DCyBe egyAd 
DfyAB"  DDyCedA"  ggyAhgDA"  fFyA"  fgyh"  efyh"  hhyD"  egyh"  
  
feyDA hhyBeACh AfyfDBfD CCyAe CdyD dfyD BhyBe eAyAF 
DhyF"  DCyDhCC"  fCydeAg"  dgyA"  heyA"  Ahyh"  FAyF"  eCyh"  
# 
feyDd CFyBeCCe fByfDffA eCyC CeyF CdyD fDyBA Bfyeg 
fAyD"  dfyFfgA"  hdyCdAe"  BeyA"  fFyh"  ACyh"  ACyF"  eByA"  
"K 
CgyFA fByBffDA DAyfdCAg DCyd deyF fhyC BgyBB FCyed 
hgyAg"  DhyFgfe"  dfydhCh"  BCyA"  BCyh"  eDyh"  BFyF"  Dfyh"  
A/:+ 
AfyFF AfyBgAgD edyghFff eCyAB gFyf eAyC eAyBf FAyBB 
























































































































































































































































































































































































92= FB FB Aeg egh ghh Ahhh ehhh 

oTOM%p 
A CfydD FdyAfeyh hgyh h h h eyAg 
e fBydd gDyh h h h h h eyAd 
B gFyCf fDyC AdyA BeyA gFye hhyA dhyh gyAd 
f ehyCD fCyd dgyh AhyA Beyh Dfyh ehyh DyAh 
g gfyCB gCyC hgyf Beye CFyh FByh heyh DyAB 
F dFyCd hAyF Feyh hAyh ghye Chyh hdyh Fyd 





92= FB FB Aeg egh ghh Ahhh ehhh 

oTOMp 
A DDyDB DAyg AdyC BDyA Cdyh BeyD AfyeCyAC
e dgyCe dCyA AfyB AgyF Cgyh Afyg h gyAd 
B AByCd AgyD egyh Agye heyh fFyh ghyh eyAD 
f FfyCC CfyF FfyA dFyh eAyh Deyh heyh eyAB 
g DDyCg gAyF Bhye CFyh CAyh BByA hAyh eyAB 
F fdyCA eDyAe ddyB dgyh gByh gFyh h fyAe 






92= FB FB Aeg egh ghh Ahhh ehhh 

oTOMp 
A ggydF eBye AgyA h h h h BgyAf 
e CeydCAAyA h h h h h dhyAD 
B fAyCgfgyAA fFyh FByh Dgyh dfyh BFyh AhyAd 
f FfyCf gdyAe CCyh dFyh Bfyh BCyh eAyh dgyAf 
g BhyCf BAyAh fgyB dAyh BByh fdyh eAyh CgyAF 
F eAyCF BgyD dCyf Dfyh FAyh AAyh hhyh AgyAf 






92= FB FB Aeg egh ghh Ahhh ehhh 

oTOMp 
A eFydD AeyA FAyh dgyh h h h eyAe
e FeyddBeyh h h h h h FyAF 
B hAyCCgAyC DCyh Ffyh DCyh DAyh gDyh gyAh 
f AhyCC FAyd Cfyh Fdyh BCyh edyh hdyh ehyAh 
g BgyCB BAyAA BdyB dgyh BCyh FAyh hAyh dhyAh 
F BCyde hAyf hBye Cgyh FAyh hdyh hByh fhyAA 









































92= FB FB Aeg egh ghh Ahhh ehhh 

oTOMp 
A gFydC ehyA Bhyh h h h h ehyAf 
e Ahydd Fhyh ehyh h h h h CgyAg 
B gAyCD hByd Bgyh Fgyh dAyh CDyh FCyh fhyAf 
f ChyCF AdyAh efyA CCyh fAyh BByh Agyh egyAA 
g ACyCB hByf hAyg fCye DDye AeyA heyh fgyAA 
F ggyCd ChyF gFye ffyh eeyh eByh hAyh ChyC 
D dgyFD ADyAe fgyAC DFyh hdyh Bhyh hCyh Chyg 
U903o87+p 9(
92= FB FB Aeg egh ghh Ahhh ehhh 

oTOMp 
A eFydC heyA ehyh eFyh Agyh hdyh hAyh AgyAg 
e hgydd ggyh BDyh hAyh heyh h h FgyAD 
B BDydf Deyffhyh hByh hByh Bhyh Agyh dByAC 
f dCyCf ChyAB Dhyh hdyh hDyh efyh AAyh hgyC 
g CByCe DgyAf dhyh hgyh AgyhCCyh feyh dgyD 
F fgydB hDyf gDyh h heyA Adyh hDyh dhyd 
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)ABCg  8TABCg  ABCg  %_ABCg  #*)SABCF  ABCF   #/!=
!5 ! & ! & ! & ! & ! & ! & 
Polychaeta gDd FByfe  BCh FFyBg  AgfC Fg efhA BCygh  AFgg AByFB  gBD eDyfd  
Bivalvia ehd feyAg  AdC FeyAC  BF ggyA  CFf AfyAC  BFh DfyAB  eAd AFyeh  
Gastropoda eed CFyAF  Aee gAyAA  BDf DCyAg  fAD DFyC  egd dAyd  df FhyC  
Amphipoda De edyg  Bd FeyB  Af Fhyh  Fh eDyA  eB CCyh  f Bdyh  
Isopoda ff eFyB  AeF CeyAA  eB dCyh  fg dgyh  C edyh  e Adyh  
Cumacea fF BCyB  fC gByf  ed eByA  ABe DDye  gf hgye  f BCyh  
Decapoda Ag AAyA  ge CByf  fh FdyA  ABe DCye  Dg CFye  eD ghye  
Tanaidaceae AC BFyA  d Chyh  Agh BgyF  eFC Feyg  ABe hfyg  ACh ghyAF  
Cirripedia h h h h h h Ag Bhyh  h h h h 
Trichopera h h h h h h AB eFyh  e hCyh  h h 
Hemiptera F fFyh     d BCyh  Bg Dfyh  AA fByh  d Cgyh  
Coleoptera B eAyh     e hCyh  gD AdyA  F eByh  h h 
Diptera h h gf hCyg  eC AdyA  fC ddyh  eg dCyh  C Deyh  
Others  dCyd  eg BFye  Ahd FByf  Afe dCyh  C Beyh  e Adyh  

















Polychaeta h h gBA CdC ABDC dhg BfA DyAdB"  gDd 
Bivalvia h h FBD ehD ADC fhh ff ByCd"  ehd 
Gastropoda h h AfdF BB h gd Ag ByeAA"  eed 
Amphipoda h h h h fff ed Bh fydh"  De 
Isopoda h h h ff h AFB AhB fyee"  ff 
Cumacea h h h h Bh eBD gg Dyfe"  fF 
Decapoda h h h h ff h Fe Cyf"  Ag 
Tanaidaceae h h h h ff h CF eyAA"  AC 
Cirripedia h h h h h h h h h 
Trichoptera h h h h h h h h h 
Hemiptera h ffh h h h h eyF"  F 
Coleoptera heh h h h h h Cye"  e 
Diptera h  h h h h h h h 
OthersBhhghh fg h Df Bh h ± ByDe  ABg 



















Polychaeta h h geD fgD dhe gAD eFA dyAAB"  BCh 
Bivalvia hh fCd eFF edF edF ff CyFC"  AdC 
Gastropoda h h FBg h ADD Ag BB Fydf"  Aee 
Amphipoda h h h Cd AhB Ag Ff fyAD"  BC 
Isopoda h h h h ehD edF BCh fCyFf"  AeF 
Cumacea h h h h h egA CC fyBC"  fC 
Decapoda h h h h h h BFA h gA 
Tanaidaceae h h h h Ag Ag Bh Fyf"  C 
Cirripedia h h h h h h h h h 
Trichotpera h h h h h h h h h 
Hemiptera h ed h h h h h Ayf"  f 
Coleoptera Ag fh h h h h h AyF"  D 
Diptera BCh h h h h h h eygf"  gf 
Othersh h Df h ff h gd ± ByAe  eg 




















Polychaeta h h AgB Bdge FDF gAe ggBC dyCfC"  AgfC 
Bivalvia h h h h gd ff Agg DyeA"  BF 
Gastropoda h h ehAD Ahf fhh h AhA dyeDC"  BDf 
Amphipoda h h h h Ag h Cg DyAe"  Af 
Isopoda h h h h h Ag AfC gyee"  eB 
Cumacea h h h h ABe Ag gC hyeh"  ed 
Decapoda h h h ABB ed h Aeh DyeB"  fh 
Tanaidaceae h h h h h dFh dg eyAfF"  Agh 
Cirripedia h h h h h h h h h 
Trichoptera h h h h h h h h h 
Hemiptera h Ff h h h h h Cyd"  d 
Coleoptera Af h h h h h h hye"  e 
Diptera AdC h h h h h h eyeC"  eC 
Othersh h Ag h fed gd eFF ± ByFf  Ahd 


















Polychaeta h h dfg AeDf DfAA BABB fhfD dyAheB"  efhA 
Bivalvia h h fff gFe AgFC Adgg Agef CyedB"  CFf 
Gastropoda h h eFeA h h h BhB FyBdC"  fAD 
Amphipoda h h Ag Ag gd eee AAg CyBe"  Fh 
Isopoda h h h h h AfC ADh eyBA"  fg 
Cumacea h h h h h FFF egd DyAhe"  ABe 
Decapoda h h h ed Ag Bfh gfg hydD"  ABe 
Tanaidaceae h h ff ff Ag Ahee Dge FyADA"  eFC 
Cirripedia h h h h h AhB h dyAg  Af 
Trichoptera Cd h h h h h h h Ae 
Hemiptera h egh h h h h h DyBC"  Bg 
Coleoptera ACh eeh h h h h h hyBf"  gD 
Diptera BBB h h h h h h hyBf"  fD 
Othersh h CF AhB eBD BBB eBD ± FyfC  Afe 























Polychaeta h h fff DDe FCeg eeBf AfAh CyCdd"  AFgg 
Bivalvia h h BBC Df AfDF Beg BAh hyAdg"  BFh 
Gastropoda h h ddg Af h Fee ACC gyAfd"  egd 
Amphipoda h h h h h AhB gd DyAg"  eB 
Isopoda h h h h h h gg CyD  D 
Cumacea h h h h BBB h ff hyfD"  gB 
Decapoda h h Ag Ag BCA Ag dd Dyge"  Dg 
Tanaidaceae h h h gd ChC ff Ag eyAAB"  ABe 
Cirripedia h h h h h h h h h 
Trichoptera Ag h h h h h h Aye"  e 
Hemiptera h Ch h h h h h fyAA"  AA 
Coleoptera ed Ag h h h h h Byf"  F 
Diptera ACh h h h h h h Dyeg"  eg 
Othersh h h ed h Ag Ag Byf"  C 














Polychaeta h h AhBg ffe Ahgh FBd gdh gyAFe"  gBF 
Bivalvia h h Bdd eFg ehF FeB ff hyCC"  eAd 
Gastropoda h h FeA h h h Bg hyCC"  dB 
Amphipoda h h h Ag h h Ag Dye"  f 
Isopoda h h h h h h Ag Aye"  e 
Cumacea h h h h h h ed Ayf"  f 
Decapoda h h h h Ag dC DC ByAF"  eD 
Tanaidaceae h h h h h AeAf ff FyBAe"  Afd 
Cirripedia h h h h h h h h h 
Trichoptera h h h h h h h h h 
Hemiptera h Fg h h h h h eyd"  d 
Coleoptera h h h h h h h h h 
Diptera gg h h h h h h CyD"  D 
Othersh h Ag h h h h Aye"  e 
.(/gg Fg ehDh Dee AeDA egDf Cgh h AhCF 
c!"4FGPGWGe6,-.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6,6&X(n/m2d 
G+ DIF P Q R H 
+/& BhhgFf eDhd AACe eAde ACeB DBF 
  BCdgFd ADeg CAe ACfD Afhg ABeh 
# egeFf eACg fACd ADfh AFAh FgFF 
"K AgBefDh fAgg eheD dBhg Ddee Ddge 
A/:+ eefdg ADde dFB dDeB BBgC eAdg 
1 DhFg ehDh Dee AeDA egDf Cgh 
gyeCBAFyeeA  BByefBd  AFyAFfd  BByfBfF  BByBAAg  CByBeFd  
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Cossuridae Dd931  .+ +  	 Capitelidae AhB931  .+ +  	
















































































































































































































)Cg  h h gBA CdC ABDC dhg gBh± FyehD  BfA 
8TCg  h h geD fgD dhe gAD BfB± fyABA  eFA 
Cg  h h AgB Bdge FDF gAe Dgg± dygDD  ggBC 
%_Cg  h h dfg AeDf DfAA BABB ACeB± fyAhDh  fhfD 
#*)SCF  h h fff DDe FCeg eeBf AfFD± FyddF  AfAh 

















































































 D&Solenidae F)$2=  ) _<c$ 931<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+P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L
 
P7  7G3($BEfEeEe 931 I/  Q*+ 9$*+Veneridae) _ 9+%_ 




















)Cg  h h FBD ehD ADC fhh eBD± hydB  ff 
8TCg  hh fCd eFF edF edF eef± eyDe  ff 
Cg  h h h h gd ff AD± eyAh  Agg 
%_Cg  h h fff gFe AgFC Adgg Dgg± gyBAh  Agef 
#*)SCF  h h BBC Df AfDF Beg BFd± dyeAe  BAh 
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)Cg  h h AfdF BB h gd eFf± AyeeC  Ag 
8TCg  h h FBg h ADD Ag ABD± Dydg  BB 
Cg  h h ehAD Ahf fhh h feh± fyBhA  AhA 
%_Cg  h h eFeA h h h fBF± fyfhf  BhB 
#*)SCF  h h ddg Af h Fee eDA± ByAFB  ACC 













































c!"4FGPGPGDG+'4!B ( Amphipoda)+T7K1,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,	!^ 
6,6&e6,-.XL"S1YXWRGDFWQYd 
92= 3(3$9
 A e B f g F D 
)Cg  h h h h fff ed Bh 
8TCg  h h h Cd AhB Ag Ff 
Cg  h h h h Ag h Cg 
%_Cg  h h Ag Ag gd eee AAg 
#*)SCF  h h h h h AhB gd 
CF  h h h Ag h h Ag 

























8'/3"(Isopoda) 	8'#m 90 0Malacostraca3(3lm+)$+[
@/BEfEfEe#998*3LP7]G+BEfEfEe)$2=QAe3






 A e B f g F D 
)Cg  h h h ff h AFB AhB 
8TCg  h h h h ehD edF BCh 
Cg  h h h h h Ag AfC 
%_Cg  h h h h h AfC ADh 
#*)SCF  h h h h h h gg 
CF  h h h h h h Ag 


































 A e B f g F D 
)Cg  h h h h Bh eBD gg 
8TCg  h h h h h egA CC 
Cg  h h h h ABe Ag gC 
%_Cg  h h h h h FFF egd 
#*)SCF  h h h h BBB h ff 
CF  h h h h h h ed 


































 A e B f g F D 
)Cg  h h h h ff h Fe 
8TCg  h h h h h h BFA 
Cg  h h h ABB ed h Aeh 
%_Cg  h h h ed Ag Bfh gfg 
#*)SCF  h h Ag Ag BCA Ag dd 
CF  h h h h Ag dC DC 

































 A e B f g F D 
)Cg  h  h h ff h CF 
8TCg  h h h h Ag Ag Bh 
Cg  h h h h h dFh dg 
%_Cg  h h ff ff Ag Ahee Dge 
#*)SCF  h h h gd ChC ff Ag 
CF  h h h h h AeAf ff 
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D F g f B e A U6& 
CAyh ehyA ggyA dCyh AfyA efyh h Margalef #!(/%c
DFyh Ddyh CAyh dFyh DCyh Cdyh h E G+0 
dgyA  CfyA  hCye  hhye  ChyA  Feyh hhyh  H´ 







D F g f B e A U6& 
ggyA  efyA  BfyA  BfyA  eAyA  fDyh  AFyh  Margalef #!(/%c
Dgyh  CDyh  Ceyh  Cgyh  DByh  FAyh  Bfyh  E G+0 
CCyA hAye ddyA dDyA FdyA FCyh efyh H´ 








D F g f B e A U6& 
AfyA  CAyh  dDyh  DAyh  Fgyh  hhyh  ACyh  Margalef %c#!(/ 
Fhyh  Fhyh  FDyh  eAyh  eByh  hhyh  Bfyh   E G+0 
fgyA ADyA fhyA feyh feyh hhyh hhyh H´ 







D F g f B e A U6& 
fgyA  fgyA  BAyA  gCyA  ffyA  AFyh  BAyh  Margalef #!(/%c
Cgyh  Cfyh  FCyh  Cgyh  Fgyh  ddyh  FDyh  E G+0 
egye eBye DFyA Adye FdyA Fdyh Dfyh H´ 







D F g f B e A U6& 
CeyA  BgyA  hCyA  BAyA  hFyA  eAyh  BFyh  Margalef #!(/%c






































D F g f B e A U6& 
DDyA  AfyA  CByh  BFyA  ffyA  hhyh  hhyh  Margalef #!(/%c
 Cgyh  Ffyh  DFyh  DCyh  Dhyh  hhyh  hhyh  E G+0 
ehye fdyA fCyA ChyA DfyA hhyh hhyh H´ 
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Ecological impact of Mahshahr petrochemical activities on abundance and 
diversity of macrobenthic fauna in Zangi creek
 (Persian Gulf). 
 
Abstract   
The Moosa Creek extends from its opening into the Persian Gulf, with some sub narrow creeks 
leading to it. Zangi creek is one of the main branches of Moosa creek. The creek contains 
numerous sources of organic pollution, including sewage outlet flows and boat waste.  After 
establishing the Petrochemical special Economic Zone (PETZONE) in 1997 near to the Zangi 
Creek, the pipelines, streets and railway made it distinct from eastern and western parts of this 
creek. Industrial activities have released sludge and effluents in this creek along these years. A 
survey of the Zangi creek was performed, assessing water properties, organic pollution, and the 
population density, distribution and diversity of macrobenthic fauna through bi-monthly 
sampling from July 2006 to September 2007. 
Samples were collected from water near the bottom and sediment at 7 stations include 2 stations 
inside the distinct Zangi creek and 4 stations along a transect with 1 km distances between them 
in eastern free part and one reference station located at the Persian Gulf entrance to the Moosa 
creek. The environmental parameters such as temperature, salinity, pH, dissolved oxygen, COD, 
turbidity, EC and heavy metals include Hg, Cd, Pb, Ni as well as percentage silt-clay and total 
organic matter of the sediment were measured. The faunal population density and their 
distribution are discussed in relation to the environmental changes. 
Results showed spatial heterogeneity in faunal distribution of the Zangi creek. Nine groups of 
macrofauna were identified out of distinct zangi creek. Polychaets formed the dominant group 
(48%) followed by bivalves (13%), gastropods (10%), Decapods (2%), Tanaids (5%), and all 
other groups (22%). The distinct creek was heavily polluted without any macrofauna 
communities probably as a consequence of the high pH, COD, low salinity and heavy metals 
contamination specially Cd and Pb. The other stations near to the disposal site were found with 
macrofauna communities commonly tolerant to organic pollution, At 3 km east of the disposal 
site, macrofauna is comparable to the surrounded creek, whereas macrofauna still indicate 
environmental degradation. Farther a way, faunal density decreases and equilibrium taxa 
gradually replace opportunistic species, while the other stations were far from polluted area 
contained lower pollution and relatively healthy macrofauna.  
The mean biomass of macrobenthic fauna were estimated for the whole studied area. The results 
are considered in Minimum density and biomass in surrounded creek and maximum density and 
biomass in 3 km of surrounded area. Biodiversity Indices were low in surrounded creek. The 
Shanon-weaver information index was used to describe the spatially variations in diversity. 
Macrofauna density, shanon and simpson index were significantly variable between surrounded 
and free parts of Zangi creek (p<0.05). The numerical abundance of macrobenthose varied from 
221. m
-2
 in plluted area to 4346 . m
-2
 in free part of Zangi creek. The Shanon-weaver information 
index varied from 0.4 in distinct area to 2.9 in reference station.      
 
The physico- chemical changes between distinct and free creeks showed significant variations 
such as pH, salinity and EC. Salinity and EC were significantly positive correlate to macrofauna 
density, whereas pH and TOM percentage indicated significantly negative correlation to density.  
Heavy metals concentrations in sediments were higher than water samples. Concentration pattern 
of heavy metals in sediments and water samples were Ni > Pb > Cd >Hg.  Salinity and pH 
were significantly correlated to metals in sediments (p<0.01).  
No significant correlation were found between Macrofauna density and heavy metals (p<0.05). 

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